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 SCIENTIFIC OPINION  
Scientific Opinion on the safety and efficacy of straight-chain primary 
aliphatic alcohols/aldehydes/acids, acetals and esters with esters containing 
saturated alcohols and acetals containing saturated aldehydes (chemical 
group 1) when used as flavourings for all animal species
1 
EFSA Panel on Additives and Products or Substances used in Animal Feed (FEEDAP)
2,3 
European Food Safety Authority (EFSA), Parma, Italy 
ABSTRACT 
Chemical group 1 (CG 1) consists of straight-chain primary aliphatic alcohols/aldehydes/acids, acetals and esters 
with esters containing saturated alcohols and acetals containing saturated aldehydes of which 86 are currently 
authorised for use as flavours in food. The FEEDAP Panel was unable to perform an assessment of ethyl oleate 
because of its insufficient purity. The following compounds are considered to be safe for all animal species at the 
use level proposed for feed flavourings: formic acid, acetic acid, propionic acid, octanoic acid, decanoic acid, 
dodecanoic  acid,  tetradecanoic  acid,  hexadecanoic  acid,  oleic  acid,  decanol,  dodecanol,  decyl  acetate  and 
dodecyl acetate. The remaining substances are considered safe for all animal species at 5 mg/kg complete feed 
(with a margin of safety between 1 and 120) and at 25 mg/kg complete feed (ethyl acetate and hexyl acetate, 
with a margin of safety between 2 and 6); and at 1 mg/kg complete feed for pigs and poultry and 1.5 mg/kg 
complete feed for all other species (ethylacrylate, ethyl hex-3-enoate, ethyl trans-2-butenoate, ethyl isobutyrate, 
ethyl  isovalerate,  butyl  isovalerate,  methyl  isovalerate,  hexyl  isobutyrate,  methyl  2-methyl  butyrate,  pentyl 
isovalerate, butyl 2-methyl butyrate, hexyl isovalerate, ethyl 2-methyl butyrate, hexyl 2-methyl butyrate and 
methyl 2-methylvalerate). No safety concern would arise for the consumer from the use of compounds belonging 
to CG 1 up to the highest safe level in feedingstuffs for all animal species. The FEEDAP Panel considers it 
prudent to treat all compounds under assessment as irritants to skin, eyes and respiratory tract and as  skin 
sensitizers. No risk for the safety for the environment is foreseen. Since all 85 compounds are used in food as 
flavourings, no further demonstration of efficacy is necessary. 
© European Food Safety Authority, 2013 
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SUMMARY 
Following  a  request  from  the  European  Commission,  the  Panel  on  Additives  and  Products  or 
Substances used in Animal Feed (FEEDAP) was asked to deliver a scientific opinion on the safety and 
efficacy  of  86  compounds  (straight-chain  primary  aliphatic  alcohols/aldehydes/acids,  acetals  and 
esters with esters containing saturated alcohols and acetals containing saturated aldehydes belonging 
to chemical group 1) when used as flavourings for all animal species. All are currently authorised for 
use as flavours in food and all have been detected in plant materials, in fruits or in processed foods, 
however the reports of their distribution vary greatly. 
The FEEDAP Panel was unable to perform an assessment of ethyl oleate because of its insufficient 
purity. 
The following compounds are considered to be safe for all animal species at the use level proposed for 
feed flavourings: 
  formic acid, acetic acid and propionic acid; 
  octanoic acid, decanoic acid, dodecanoic acid, tetradecanoic acid, hexadecanoic acid and oleic 
acid; 
  decanol, dodecanol, decyl acetate and dodecyl acetate.  
The following substances are considered safe: 
-  for all animal species at  25 mg/kg complete feed with a margin of safety between 2 and 6: 
ethyl acetate and hexyl acetate;  
-  for all animal species at 5 mg/kg complete feed with a margin of safety between 1 and 120: 
butan-1-ol, hexan-1-ol, octan-1-ol, nonan-1-ol, heptan-1ol, pentan-1-ol, ethanol, acetaldehyde, 
propanal,  butanal,  pentanal,  hexanal,  octanal,  decanal,  dodecanal,  nonanal,  heptanal, 
undecanal,  1,1-diethoxyethane,  butyric  acid,  valeric  acid,  heptanoic  acid,  nonanoic  acid, 
propyl  acetate,  butyl  acetate,  octyl  acetate,  nonyl  acetate,  heptyl  acetate,  methyl  acetate, 
methyl butyrate, ethyl butyrate, butyl butyrate, pentyl butyrate, hexyl butyrate, octyl butyrate, 
ethyl  decanoate,  ethyl  hexanoate,  propyl  hexanoate,  pentyl  hexanoate,  hexyl  hexanoate, 
methyl hexanoate, ethyl formate, ethyl heptanoate, ethyl dodecanoate, ethyl tetradecanoate, 
ethyl nonanoate, ethyl octanoate, ethyl propionate, methyl propionate, ethyl valerate, butyl 
valerate, ethyl hexadecanoate, ethyl undecanoate and triethyl citrate; 
-  for pigs and poultry at 1 mg/kg complete feed and for all other species at 1.5 mg/kg complete 
feed:  ethylacrylate,  ethyl  hex-3-enoate,  ethyl  trans-2-butenoate,  ethyl  isobutyrate,  ethyl 
isovalerate, butyl isovalerate, methyl isovalerate, hexyl isobutyrate, methyl 2-methyl butyrate, 
pentyl isovalerate, butyl 2-methyl butyrate, hexyl isovalerate, ethyl 2-methyl butyrate, hexyl 
2-methyl butyrate and methyl 2-methylvalerate. 
If CG 1 flavourings were to be added to water for drinking the total dose from water and feed should 
not exceed that considered safe when given in feed alone.  
No safety concern would arise for the consumer from the use of compounds belonging to CG 1 up to 
the highest safe level in feedingstuffs for all animal species.  
The FEEDAP Panel considers it prudent to treat all compounds under assessment as irritants to skin, 
eyes and respiratory tract and as skin sensitizers. Chemical group 1 (CG 1) for all animal species 
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The compounds considered to be safe for the target species are extensively metabolised by the target 
species  and  excreted  as  innocuous  metabolites  and  carbon  dioxide.  Therefore,  the  use  of  these 
substances as flavourings in animal feed is of no concern for the environment.. 
Since all 85 compounds are used in food as flavourings, and their function in feed is essentially the 
same as that in food, no further demonstration of efficacy is necessary. 
 Chemical group 1 (CG 1) for all animal species 
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BACKGROUND  
Regulation  (EC)  No  1831/2003
4  establishes the rules governing the Community authorisation of 
additives for use in animal nutrition. In particular, Article 4(1) of that Regulation lays dow n that any 
person seeking authorisation for a feed additive or for a new use of a feed additive shall submit an 
application in accordance with Article 7, in addition, Article 10(2) of that Regulation also specifies 
that for existing products within the mea ning of Article 10(1), an application shall be submitted in 
accordance with Article 7, at the latest one year before the expiry date of the authorisation given 
pursuant to Directive 70/524/EEC for additives with a limited authorisation period, and within a  
maximum of seven years after the entry into force of this Regulation for additives authorised without a 
time limit or pursuant to Directive 82/471/EEC.  
The European Commission received a request from  the Feed Flavourings Authorisation Consortium 
European Economic Interest Grouping (FFAC EEIG)
5 for authorisation of the 86 substances listed in 
Table  1 belonging to chemical group  1 straight-chain primary aliphatic alcohols/aldehydes/acids, 
acetals and esters, when used as a feed additive for  all animal species (category: sensory additives; 
functional group: flavourings) under the conditions mentioned in Table 1.  
According  to  Article  7(1)  of  Regulation  (EC)  No  1831/2003,  the  Commission  forwarded  the 
application to the European Food Safety Authority (EFSA) as  an application under Article 4(1) 
(authorisation of a feed additive or new use of a feed additive) and under Article 10(2) (re-evaluation 
of an authorised feed additive).  EFSA received directly from the applicant the technical dossier in 
support of this ap plication.
6 According to Article 8 of that Regulation, EFSA, after verifying the 
particulars and documents submitted by the applicant, shall undertake an assessment in order to 
determine whether the feed additive complies with the conditions laid down in A rticle 5. The 
particulars and documents in support of the application were considered valid by EFSA as of  11 May 
2010. 
The additives are listed as food and feed flavourings in the Union list of Flavouring substances
7 and in 
the European Union Register of Feed Additives, respectively. They have not been previously assessed 
by EFSA for this purpose. 
The 86 substances belonging to CG 1 have been previously assessed by JECFA (1997, 1998, 199 9, 
2001, 2004 and   2009)  and EFSA (2004,  2008,a,b,c,  2010,a,b,c,  2011,a,  2012ab,c,d,e,f) as food 
flavourings and feed additives. EFSA assessed the use of 1-decanol and other compounds as pesticides 
(EFSA, 2010d, 2013). 
TERMS OF REFERENCE  
According to Article 8 of Regulation (EC) No 1831/2003, EFSA shall determine whether the feed 
additive complies with the conditions laid down in Article 5. EFSA shall deliver an opinion on the 
safety for the target animal(s), consumer, user and the environment and the efficacy of the additives, 
when used under the conditions described in Table 1. 
                                                       
4   Regulation (EC) No 1831/2003 of the European Parliament and of the Council of 22 September 2003 on additives for use 
in animal nutrition. OJ L 268, 18.10.2003, p. 29. 
5   Feed Flavourings Authorisation Consortium European Economic Interest Grouping (FFAC EEIG), Avenue Louise 130A, 
B-1050, Brussels, Belgium. 
6   EFSA Dossier reference: FAD-2010-0015. 
7  Commission Implementing Regulation (EU) No 872/2012 of 1 October 2012 adopting the list of flavouring substances 
provided for by Regulation (EC) No 2232/96 of the European Parliament and of the Council, introducing it in Annex I to 
Regulation (EC) No 1334/2008 of the European Parliament and of the Council and repealing Commission Regulation (EC) 
No 1565/2000 and Commission Decision 1999/217/EC. OJ L 267, 2.10.2012, p. 1. Chemical group 1 (CG 1) for all animal species 
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Table 1:   Description and conditions of use of the additive as proposed by the applicant  
Additive  
Chemical defined flavourings from Chemical Group 1: 
1,1-Diethoxyethane 
Acetaldehyde 
Acetic acid 
Butan-1-ol 
Butanal 
Butyl 2-methylbutyrate 
Butyl acetate 
Butyl butyrate 
Butyl isovalerate 
Butyl valerate 
Butyric acid 
Decan-1-ol 
Decanal 
Decanoic acid 
Decyl acetate 
Dodecan-1-ol 
Dodecanal 
Dodecanoic acid 
Dodecyl acetate 
Ethanol 
Ethyl 2-methylbutyrate 
Ethyl acetate 
Ethyl acrylate 
Ethyl butyrate 
Ethyl decanoate 
Ethyl dodecanoate 
Ethyl formate 
Ethyl heptanoate 
Ethyl hex-3-enoate 
Ethyl hexadecanoate 
Ethyl hexanoate 
Ethyl isobutyrate 
Ethyl isovalerate 
Ethyl nonanoate 
Ethyl octanoate 
Ethyl oleate 
Ethyl propionate 
Ethyl tetradecanoate 
Ethyl trans-2-butenoate 
Ethyl undecanoate 
Ethyl valerate 
Formic acid 
Heptan-1-ol 
Heptanal 
Heptanoic acid 
Heptyl acetate 
Hexadecanoic acid 
Hexan-1-ol 
Hexanal 
Hexanoic acid 
Hexyl 2-methylbutyrate 
Hexyl acetate 
Hexyl butyrate 
Hexyl hexanoate 
Hexyl isobutyrate 
Hexyl isovalerate 
Methyl 2-methylbutyrate Chemical group 1 (CG 1) for all animal species 
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Methyl 2-methylvalerate 
Methyl acetate 
Methyl butyrate 
Methyl hexanoate 
Methyl isovalerate 
Methyl propionate 
Nonan-1-ol 
Nonanal 
Nonanoic acid 
Nonyl acetate 
Octan-1-ol 
Octanal 
Octanoic acid 
Octyl acetate 
Octyl butyrate 
Oleic acid 
Pentan-1-ol 
Pentanal 
Pentyl butyrate 
Pentyl hexanoate 
Pentyl isovalerate 
Propanal 
Propionic acid 
Propyl acetate 
Propyl hexanoate 
Tetradecanoic acid 
Triethyl citrate 
Undecanal 
Valeric acid 
Registration number/EC No/No 
(if appropriate)  - 
Category(ies)  of additive  2. Sensory additives 
Functional group(s) of additive  b) flavouring compounds 
 
Description 
Composition, description  Chemical 
formula 
Purity criteria 
(if appropriate) 
Method of analysis 
(if appropriate) 
1,1-Diethoxyethane  
(CAS No 105-57-7)  C6H14O2  95% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Acetaldehyde  
(CAS No 75-07-0)  C2H4O  99% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Acetic acid  
(CAS No 64-19-7)  C2H4O2  99.5% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Butan-1-ol  
(CAS No 71-36-3)  C4H10O  99.5% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Butanal  
(CAS No 123-72-8)  C6H8O  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Butyl 2-methylbutyrate  
(CAS No 15706-73-7)  C9H18O2  95% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Butyl acetate  
(CAS No 123-86-4)  C6H12O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Butyl butyrate  
(CAS No 109-21-7)  C8H16O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) Chemical group 1 (CG 1) for all animal species 
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Butyl isovalerate  
(CAS No 109-19-3)  C9H18O2  97% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Butyl valerate  
(CAS No 591-68-4)  C9H18O2  99% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Butyric acid  
(CAS No 107-92-6)  C4H8O2  99% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Decan-1-ol  
(CAS No 112-30-1)  C10H22O  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Decanal  
(CAS No 112-31-2)  C10H20O  92% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Decanoic acid  
(CAS No 334-48-5)  C10H20O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Decyl acetate  
(CAS No 112-17-4)  C12H24O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Dodecan-1-ol  
(CAS No 112-53-8)  C12H26O  97% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Dodecanal  
(CAS No 112-54-9)  C12H24O  92% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Dodecanoic acid  
(CAS No 143-07-7)  C12H24O2  90% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Dodecyl acetate  
(CAS No 112-66-3)  C14H28O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethanol  
(CAS No 64-17-5)  C2H6O  95% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl 2-methylbutyrate  
(CAS No 7452-79-1)  C7H14O2  95% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl acetate  
(CAS No 141-78-6)  C4H8O2  99% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl acrylate  
(CAS No 140-88-5)  C5H8O2  97% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl butyrate  
(CAS No 105-54-4)  C6H12O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl decanoate  
(CAS No 110-38-3)  C12H24O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl dodecanoate  
(CAS No 106-33-2)  C14H28O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl formate  
(CAS No 109-94-4)  C3H6O2  95% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl heptanoate  
(CAS No 106-30-9)  C9H18O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl hex-3-enoate  
(CAS No 2396-83-0)  C8H14O2  95% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl hexadecanoate  
(CAS No 628-97-7)  C18H36O2  99% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) Chemical group 1 (CG 1) for all animal species 
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Ethyl hexanoate  
(CAS No 123-66-0)  C8H16O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl isobutyrate  
(CAS No 97-62-1)  C6H12O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl isovalerate  
(CAS No 108-64-5)  C7H14O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl nonanoate  
(CAS No 123-29-5)  C11H22O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl octanoate  
(CAS No 106-32-1)  C10H20O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl oleate  
(CAS No 111-62-6)  C20H38O2  99% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl propionate  
(CAS No 105-37-3)  C5H10O2  97% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl tetradecanoate  
(CAS No 124-06-1)  C16H32O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl trans-2-butenoate  
(CAS No 623-70-1)  C6H10O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl undecanoate  
(CAS No 627-90-7)  C13H26O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Ethyl valerate  
(CAS No 539-82-2)  C7H14O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Formic acid  
(CAS No 64-18-6)  CH2O2  95% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Heptan-1-ol  
(CAS No 111-70-6)  C7H16O  97% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Heptanal  
(CAS No 111-71-7)  C7H14O  92% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Heptanoic acid  
(CAS No 111-14-8)  C7H14O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Heptyl acetate  
(CAS No 112-06-1)  C9H18O2  97.5% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Hexadecanoic acid  
(CAS No 57-10-3)  C16H32O2  80% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Hexan-1-ol  
(CAS No 111-27-3)  C6H14O  96.5% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Hexanal  
(CAS No 66-25-1)  C6H12O  97% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Hexanoic acid  
(CAS No 142-62-1)  C6H12O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Hexyl 2-methylbutyrate  
(CAS No 10032-15-2)  C11H22O2  95% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Hexyl acetate  
(CAS No 142-92-7)  C8H12O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) Chemical group 1 (CG 1) for all animal species 
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Hexyl butyrate  
(CAS No 2639-63-6)  C10H20O2  95% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Hexyl hexanoate  
(CAS No 6378-65-0)  C12H24O2  97% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Hexyl isobutyrate  
(CAS No 2349-07-7)  C10H20O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Hexyl isovalerate  
(CAS No 10032-13-0)  C11H22O2  95% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Methyl 2-methylbutyrate  
(CAS No 868-57-5)  C6H12O2  92% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Methyl 2-methylvalerate  
(CAS No 2177-77-7)  C7H14O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Methyl acetate  
(CAS No 79-20-9)  C3H6O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Methyl butyrate  
(CAS No 623-42-7)  C5H10O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Methyl hexanoate  
(CAS No 106-70-7)  C7H14O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Methyl isovalerate  
(CAS No 556-24-1)  C6H12O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Methyl propionate  
(CAS No 554-12-1)  C4H8O2  95% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Nonan-1-ol  
(CAS No 143-08-8)  C9H20O  97% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Nonanal  
(CAS No 124-19-6)  C9H18O  92% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Nonanoic acid  
(CAS No 112-05-0)  C9H18O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Nonyl acetate  
(CAS No 143-13-5)  C11H22O2  97% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Octan-1-ol  
(CAS No 111-87-5)  C8H18O  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Octanal  
(CAS No 124-13-0)  C8H16O  92% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Octanoic acid  
(CAS No 124-07-2)  C8H16O2  97% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Octyl acetate  
(CAS No 112-14-1)  C10H20O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Octyl butyrate  
(CAS No 110-39-4)  C12H24O2  97% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Oleic acid  
(CAS No 112-80-1)  C18H34O2 
90% (min. 99% oleic, 
palmitic and other fatty 
acids) 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Pentan-1-ol  
(CAS No 71-41-0)  C5H12O  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) Chemical group 1 (CG 1) for all animal species 
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Pentanal  
(CAS No 110-62-3)  C5H10O  97% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Pentyl butyrate  
(CAS No 540-18-1)  C9H18O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Pentyl hexanoate  
(CAS No 540-07-8)  C11H22O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Pentyl isovalerate  
(CAS No 25415-62-7)  C10H20O2  98% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Propanal  
(CAS No 123-38-6)  C3H6O  97% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Propionic acid  
(CAS No 79-09-4)  C3H6O2  99.5% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Propyl acetate  
(CAS No 109-60-4)  C5H10O2  97% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Propyl hexanoate  
(CAS No 626-77-7)  C9H18O2  95% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Tetradecanoic acid  
(CAS No 544-63-8)  C14H28O2  94% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Triethyl citrate  
(CAS No 77-93-0)  C12H20O7  99% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Undecanal  
(CAS No 112-44-7)  C11H22O  92% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
Valeric acid  
(CAS No 109-52-4)  C5H10O2  99% 
Gas Chromatography – 
Mass Spectrometry (GC-
MS) 
 
Trade name (if appropriate)  - 
Name  of  the  holder  of 
authorisation (if appropriate)  - 
 
Conditions of use 
Species  or 
category  of 
animal 
Maximum Age 
Minimum content  Maximum content  Withdrawal 
period 
(if appropriate)  mg/kg of complete feedingstuffs  
All species 
and 
categories 
-  -  -  - 
 
Other provisions and additional requirements for the labelling 
Specific  conditions  or  restrictions 
for use (if appropriate)  - 
Specific  conditions  or  restrictions 
for handling (if appropriate)  All feedingstuffs and water for drinking, as part of a premixture only 
Post-market monitoring  
(if appropriate)  - 
Specific  conditions  for  use  in 
complementary feedingstuffs  
(if appropriate) 
- 
 Chemical group 1 (CG 1) for all animal species 
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Maximum Residue Limit (MRL) (if appropriate) 
Marker residue  Species or category of 
animal 
Target tissue(s) or 
food products 
Maximum content 
in tissues 
-  -  -  - Chemical group 1 (CG 1) for all animal species 
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ASSESSMENT 
1.  Introduction 
The Chemical Group (CG) 1 for flavouring substances is defined in Commission Regulation (EC) No 
1565/2000
8 as „straight-chain primary aliphatic alcohols/aldehydes/acids, acetals and esters with esters 
containing  saturated  alcohols  and acetals  containing  saturated  aldehydes‟. The  present  application 
concerns 86 compounds, which can be assigned to this CG. The flavours included in this assessment 
have all been detected in plant materials, fruits or in processed foods; however, the reports of their 
distribution vary greatly.  
All the 86 substances of CG 1 except pentyl isovalerate (FL 09.499) have been previously assessed by 
JECFA  (1997,  1998,  1999a,b,  2001,  2004  and  2009)  and  were  considered  safe  for  use  in  food. 
Subsequently  EFSA  (2008a,b,c  and  2010a,b,c)  considered  the  same  compounds  for  use  as  food 
flavourings with similar conclusions. All 86 compounds are currently listed in the European Union 
database of flavouring substances and as such are authorised for use in food. 
A  consortium  of  companies  (FFAC)  supplying  flavours  to  the  feed  industry  has  requested 
authorisation for the use of the substances of CG 1, listed in Table 2, as additives to feed and water for 
drinking (category: sensory additives, flavouring compounds) for use in all animal species. 
Regulation  (EC)  No  429/2008
9  allows substances already approved for use in human food to be 
assessed with a more limited procedure than for other feed additives. However, the use of this 
procedure is always subject to the condition that food safety assessment is relevant to the use in feed. 
2.  Characterisation 
2.1.  Characterisation of the flavouring additives 
The molecular structures of the additives under application are shown in Figure 1 and their physico-
chemical characteristics are summarised in Table 2. 
Butan-1-ol (02.004) 
 
Hexan-1-ol (02.005) 
 
Octan-1-ol (02.006) 
 
Nonan-1-ol (02.007) 
 
Dodecan-1-ol (02.008) 
 
Heptan-1-ol (02.021) 
 
Decan-1-ol (02.024) 
 
Pentan-1-ol (02.024) 
 
Ethanol (02.078) 
 
Acetaldehyde (05.001) 
 
Propanal (05.002) 
 
Butanal (05.003) 
 
 
                                                       
8  Commission Regulation (EC) No 1565/2000 of 18 July 2000 laying down the measures necessary for the adoption of an 
evaluation programme in application of Regulation (EC) No 2232/96 of the European Parliament and of the Council. OJ L 
180, 19.7.2000, p. 8. 
9  Commission Regulation (EC) No 429/2008 of 25 April 2008 on detailed rules for the implementation of Regulation (EC) 
No 1831/2003 of the European Par liament and of the Council as regards the preparation and the presentation of 
applications and the assessment and the authorisation of feed additives.  OJ L 133, 22.5.2008, p. 1-65.  Chemical group 1 (CG 1) for all animal species 
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Pentanal (05.005) 
 
Hexanal (05.008) 
 
Octanal (05.009) 
 
Decanal (05.010) 
 
Dodecanal (05.011) 
 
Nonanal (05.025) 
 
Heptanal (05.031) 
 
Undecanal (05.034) 
 
1,1-diethoxyethane (06.001) 
 
Formic acid (08.001) 
 
Acetic acid (08.002) 
 
Propionic acid (08.003) 
 
Butyric acid (08.005) 
 
Valeric acid (08.007) 
 
Hexanoic acid (08.009) 
 
Octanoic acid (08.010) 
 
Decanoic acid (08.011) 
 
Dodecanoic acid (08.012) 
 
Oleic acid (08.013) 
 
Hexadecanoic acid (08.014) 
 
Tetradecanoic acid (08.016) 
 
Heptanoic acid (08.028) 
 
Nonanoic acid (08.029) 
 
Ethyl acetate (09.001) 
 
Propyl acetate (09.002) 
 
Butyl acetate (09.004) 
 
Hexyl acetate (09.006) 
 
Octyl acetate (09.007) 
 
Nonyl acetate (09.008) 
 
Decyl acetate (09.009) 
 
Dodecyl acetate (09.010) 
 
Heptyl acetate (09.022) 
 
Methyl acetate (09.023) 
 Chemical group 1 (CG 1) for all animal species 
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Ethylacrylate (09.037) 
 
Methyl butyrate (09.038) 
 
Ethyl butyrate (09.039) 
 
Butyl butyrate (09.042) 
 
Pentyl butyrate (09.044) 
 
Hexyl butyrate (09.045) 
 
Octyl butyrate (09.046) 
 
Ethyl decanoate (09.059) 
 
Ethyl hexanoate (09.060) 
 
Propyl hexanoate (09.061) 
 
Pentyl hexanoate (09.065) 
 
Hexyl hexanoate (09.066) 
 
Methyl hexanoate (09.069) 
 
Ethyl formate (09.072) 
 
Ethyl heptanoate (09.093) 
 
Ethyl dodecanoate (09.099) 
 
Ethyl tetradecanoate (09.104) 
 
Ethyl nonanoate (09.107) 
 
Ethyl octanoate (09.111) 
 
Ethyl propionate (09.121) 
 
Methyl propionate (09.134) 
 
Ethyl valerate (09.147) 
 
Butyl valerate (09.148) 
 
Ethyl hex-3-enoate (09.191) 
 
Ethyl oleate (09.192) 
 
Ethyl hexadecanoate (09.193) 
 
Ethyl trans-2-butenoate (09.248) 
 
Ethyl undecanoate (09.274) 
 
Ethyl 2-methyl butyrate (09.409) 
 
Ethyl isobutyrate (09.413) 
 
Ethyl isovalerate (09.447) 
 
Butyl isovalerate (09.449) 
 
Methyl isovalerate (09.462) 
 Chemical group 1 (CG 1) for all animal species 
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Hexyl isobutyrate (09.478) 
 
Methyl 2-methyl butyrate (09.483) 
 
Pentyl isovalerate (09.499) 
 
Hexyl 2-methyl butyrate (09.507) 
 
Triethyl citrate (09.512) 
 
Butyl 2-methyl butyrate (09.519) 
 
Hexyl isovalerate (09.529) 
 
Methyl 2-methylvalerate (09.549) 
 
 
Figure 1:  Molecular structures and FLAVIS numbers of flavourings of CG 1 
Table 2:  Chemically defined flavourings of CG 1 under application 
EU Register name  CAS No.  FLAVIS 
No. 
Molecular 
formula 
Molecular 
weight 
Physical 
status 
Log 
Kow 
Butan-1-ol  71-36-3  02.004  C4H10O  74.1  Liquid  0.88 
Hexan-1-ol  111-27-3  02.005  C6H14O  102.2  Liquid  2.03 
Octan-1-ol  111-87-5  02.006  C8H18O  130.2  Liquid  3.00 
Nonan-1-ol  143-08-8  02.007  C9H20O  144.3  Liquid  3.77 
Dodecan-1-ol  112-53-8  02.008  C12H26O  186.3  Liquid  5.13 
Heptan-1ol  111-70-6  02.021  C7H16O  116.2  Liquid  2.62 
Decan-1-ol  112-30-1  02.024  C10H22O  158.3  Liquid  4.57 
Pentan-1-ol  71-41-0  02.040  C5H12O  88.1  Liquid  1.51 
Ethanol  64-17-5  02.078  C2H6O  46.1  Liquid  -0.31 
Acetaldehyde  75-07-0  05.001  C2H4O  44  Liquid  -0.34 
Propanal  123-38-6  05.002  C3H6O  58.1  Liquid  0.59 
Butanal  123-72-8  05.003  C6H8O  72.1  Liquid  0.88 
Pentanal  110-62-3  05.005  C5H10O  86.13  Liquid  1.31 
Hexanal  66-25-1  05.008  C6H12O  100.2  Liquid  1.78 
Octanal  124-13-0  05.009  C8H16O  128.2  Liquid  2.78 
Decanal  112-31-2  05.010  C10H20O  156.3  Liquid  3.76 
Dodecanal  112-54-9  05.011  C12H24O  184.3  Liquid  4.75 
Nonanal  124-19-6  05.025  C9H18O  142.2  Liquid  3.27 
Heptanal  111-71-7  05.031  C7H14O  114.2  Liquid  2.29 
Undecanal  112-44-7  05.034  C11H22O  170.3  Liquid  4.25 
1,1-Diethoxyethane  105-57-7  06.001  C6H14O2  118.2  Liquid  0.84 
Formic acid  64-18-6  08.001  CH2O2  46  Liquid  -0.54 
Acetic acid  64-19-7  08.002  C2H4O2  60  Liquid  -0.17 
Propionic acid  79-09-4  08.003  C3H6O2  74.1  Oily liquid  0.33 
Butyric acid  107-92-6  08.005  C4H8O2  88.1  Liquid  0.79 
Valeric acid  109-52-4  08.007  C5H10O2  102.1  Liquid  1.39 
Hexanoic acid  142-62-1  08.009  C6H10O2  116.2  Oily liquid  1.92 
Octanoic acid  124-07-2  08.010  C8H16O2  144.2  Oily liquid  3.05 
Decanoic acid  334-48-5  08.011  C10H20O2  172.3  Crystals  4.09 
Dodecanoic acid  143-07-7  08.012  C12H24O2  200.3  Solid   4.60 
Oleic acid  112-80-1  08.013  C18H34O2  282.5  Oily liquid  7.73 Chemical group 1 (CG 1) for all animal species 
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Hexadecanoic acid  57-10-3  08.014  C16H32O2  256.4  Solid  7.17 
Tetradecanoic acid  544-63-8  08.016  C14H28O2  228.4  Solid  6.11 
Heptanoic acid  111-14-8  08.028  C7H14O2  130.2  Oily liquid  2.42 
Nonanoic acid  112-05-0  08.029  C9H18O2  158.2  Liquid  3.42 
Ethyl acetate  141-78-6  09.001  C4H8O2  88.1  Liquid  0.73 
Propyl acetate  109-60-4  09.002  C5H10O2  102.1  Liquid  1.24 
Butyl acetate  123-86-4  09.004  C6H12O2  116.2  Liquid  1.78 
Hexyl acetate  142-92-7  09.006  C8H12O2  144.2  Liquid  2.83 
Octyl acetate  112-14-1  09.007  C10H20O2  172.3  Liquid  3.81 
Nonyl acetate  143-13-5  09.008  C11H22O2  186.3  Liquid  4.30 
Decyl acetate  112-17-4  09.009  C12H24O2  200.3  Liquid  4.79 
Dodecyl acetate  112-66-3  09.010  C14H28O2  228.4  Liquid  5.78 
Heptyl acetate  112-06-1  09.022  C9H18O2  158.2  Liquid  3.32 
Methyl acetate  79-20-9  09.023  C3H6O2  74.1  Liquid  0.18 
Ethylacrylate  140-88-5  09.037  C5H8O2  100.1  Liquid  1.32 
Methyl butyrate  623-42-7  09.038  C5H10O2  102.1  Liquid  1.29 
Ethyl butyrate  105-54-4  09.039  C6H12O2  116.2  Liquid  1.85 
Butyl butyrate  109-21-7  09.042  C8H16O2  144.2  Liquid  2.83 
Penty butyrate  540-18-1  09.044  C9H18O2  158.2  Liquid  3.32 
Hexyl butyrate  2639-63-6  09.045  C10H20O2  172.3  Liquid  3.81 
Octyl butyrate  110-39-4  09.046  C12H24O2  200.3  Liquid  4.79 
Ethyl decanoate  110-38-3  09.059  C12H24O2  200.3  Liquid  4.79 
Ethyl hexanoate  123-66-0  09.060  C8H16O2  144.2  Liquid  2.83 
Propyl hexanoate  626-77-7  09.061  C9H18O2  158.2  Liquid  3.32 
Pentyl hexanoate  540-07-8  09.065  C11H22O2  186.3  Liquid  4.30 
Hexyl hexanoate  6378-65-0  09.066  C12H24O2  200.3  Oily liquid  4.79 
Methyl hexanoate  106-70-7  09.069  C7H14O2  130.2  Liquid  2.34 
Ethyl formate  109-94-4  09.072  C3H6O2  74  Liquid  0.23 
Ethyl heptanoate  106-30-9  09.093  C9H18O2  158.2  Liquid  3.32 
Ethyl dodecanoate  106-33-2  09.099  C14H28O2  228.4  Oily liquid  5.71 
Ethyl tetradecanoate  124-06-1  09.104  C16H32O2  256.4  Liquid  6.76 
Ethyl nonanoate  123-29-5  09.107  C11H22O2  186.3  Liquid  4.30 
Ethyl octanoate  106-32-1  09.111  C10H20O2  172.3  Liquid  3.81 
Ethyl propionate  105-37-3  09.121  C5H10O2  102.1  Liquid  1.21 
Methyl propionate  554-12-1  09.134  C4H8O2  88.1  Liquid  1.21 
Ethyl valerate  539-82-2  09.147  C7H14O2  130.2  Liquid  2.34   
Butyl valerate  591-68-4  09.148  C9H18O2  158.2  Liquid  3.32 
Ethyl hex-3-enoate  2396-83-0  09.191  C8H14O2  142.2  Liquid  2.61 
Ethyl oleate  111-62-6  09.192  C20H38O2  310.5  Oily liquid  8.5* 
Ethyl hexadecanoate  628-97-7  09.193  C18H36O2  284.5  Crystals  7.74 
Ethyl trans-2-butenoate  623-70-1  09.248  C6H10O2  114.1  Liquid  1.63 
Ethyl undecanoate  627-90-7  09.274  C13H26O2  214.3  Liquid  5.28 
Ethyl 2-methyl butyrate  7452-79-1  09.409  C7H14O2  130.2  Liquid  2.26* 
Ethyl isobutyrate  97-62-1  09.413  C6H12O2  116.2  Liquid  1.77 
Ethyl isovalerate  108-64-5  09.447  C7H14O2  130.2  Liquid  2.26 
Butyl-isovalerate  109-19-3  09.449  C9H18O2  158.2  Liquid  3.25* 
Methyl isovalerate  556-24-1  09.462  C6H12O2  116.2  Liquid  1.82 
Hexyl isobutyrate  2349-07-7  09.478  C10H20O2  172.3  Liquid  3.71 
Methyl 2-methyl 
butyrate 
868-57-5  09.483  C6H12O2  116.2  Liquid  1.59 
Pentyl isovalerate  25415-62-7  09.499  C10H20O2  172.3  Liquid  3.74* 
Hexyl 2-methyl butyrate  10032-15-2  09.507  C11H22O2  186.3  Liquid  4.24 
Triethyl citrate  77-93-0  09.512  C12H20O7  276.3  Oily liquid  0.33 Chemical group 1 (CG 1) for all animal species 
 
EFSA Journal 2013;11(4):3169  18 
Butyl 2-methyl butyrate  15706-73-7  09.519  C9H18O2  158.2  Liquid  3.25 
Hexyl isovalerate  10032-13-0  09.529  C11H22O2  186.3  Liquid  4.24 
Methyl 2-methylvalerate  2177-777  09.549  C7H14O2  130.12  Liquid  2.26* 
*Data not provided by the applicant and calculated. 
The  86  substances  are  variously  produced  by  chemical  synthesis,  fermentation  and  chemical 
modification  of  extracted fats. The  various  routes  of  synthesis  are  available and  described  in the 
dossier.
10 
Data was provided on the batch to batch variation in five batches of each additive (with the exception 
of  methyl 2-methylvalerate  (FL  09.549),  because of the very low  production and use level the 
FEEDAP Panel considered that in this case analysis of only one batch can be accepted ).
11 Except for 
ethyl oleate  (FL  09.192)  the content of the active substance  in  all cases  exceeded  the JECFA 
specifications  (Combined Compendium  of Food Additives Specifications; JECFA, 2006) for all 
compounds (Table 3). Ethyl oleate is specified to contain a minimum of 60 % together with unknown 
amount of the ethyl derivatives of other fatty acids. This description does not allow the setting of a  
specification or the extrapolation of consumer safety assessment s of ethyl oleate to this ill -defined 
mixture. Consequently, this additive is excluded from further consideration. 
Table 3:  Identification of substances and data on purity 
EU Register name  FLAVIS No  JECFA specifications %  Assay % 
Average  Range 
Butan-1-ol  02.004  99.5  99.8  99.5 – 100 
Hexan-1-ol  02.005  96.5  98.7  98.3 – 99.2 
Octan-1-ol  02.006  98  99.6  99.4 – 99.7 
Nonan-1-ol  02.007  97  99.1  97.1 – 99.8 
Dodecan-1-ol  02.008  97  99.3  99.5 – 100 
Heptan-1ol  02.021  97  99.7  98.7 – 100 
Decan-1-ol  02.024  98  99.1  98.2 – 99.8 
Pentan-1-ol  02.040  98  99.7  98.7 – 100 
Ethanol  02.078  95  96.0  96.0 – 96.3 
Acetaldehyde  05.001  99  99.7  99.5 – 99.9 
Propanal  05.002  97  99.7  99.4 – 99.9 
Butanal  05.003  98  99.6  99.3 – 99.8 
Pentanal  05.005  97  99.5  99.8 – 99.9 
Hexanal  05.008  97  99.0  98.4 – 99.8 
Octanal  05.009  92  99.4  99.3 – 100 
Decanal  05.010  92  99.2  98.6 – 99.9 
Dodecanal  05.011  92  99.8  99.6 – 100 
Nonanal  05.025  92  98.6  98.3 – 99.6 
Heptanal  05.031  92  97.4  94.3 – 98.5 
Undecanal  05.034  92  96.5  94.3 – 98.9 
1,1-Diethoxyethane  06.001  95  98.7  95.2 – 100 
Formic acid  08.001  95  99.3  99.1 – 99.8 
Acetic acid  08.002  99.5  99.9  99.5 – 100.2 
Propionic acid  08.003  99.5  99.9  99.9 – 100 
Butyric acid  08.005  99  99.7  99.6 – 100 
Valeric acid  08.007  99  99.6  99.3 – 100 
Hexanoic acid  08.009  98  99.2  98.1 – 99.6 
Octanoic acid  08.010  97  99.6  99.2 – 100 
Decanoic acid  08.011  98  99.5  99.2 – 99.9 
Dodecanoic acid  08.012  90  99.9  99.4 – 100.1 
                                                       
10  Technical dossiers/Section II. 
11   Technical dossiers/Section II/Annex 2.1 and Supplementary Information May 2011. Chemical group 1 (CG 1) for all animal species 
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Oleic acid  08.013  90*  92.5  91.9 – 93.2 
Hexadecanoic acid  08.014  80  97.7  89.4 – 100 
Tetradecanoic acid  08.016  94  99.7  99.1 – 100 
Heptanoic acid  08.028  98  99.3  98.0 – 99.9 
Nonanoic acid  08.029  98  99.5  98.4 – 100 
Ethyl acetate  09.001  99  99.9  99.7 – 100 
Propyl acetate  09.002  97  99.4  97.6 – 99.9 
Butyl acetate  09.004  98  99.2  99.0 – 100 
Hexyl acetate  09.006  98  99.2  98.5 – 100 
Octyl acetate  09.007  98  99.7  99.4 – 99.9 
Nonyl acetate  09.008  97  99.4  99.2 – 99.7 
Decyl acetate  09.009  98  98.9  98.5 – 99.9 
Dodecyl acetate  09.010  98  99.1  98.3 – 99.6 
Heptyl acetate  09.022  97.5  99.8  99.1 – 100 
Methyl acetate  09.023  98  99.7  99.32 – 100 
Ethylacrylate  09.037  97  99.8  99.5 – 100 
Methyl butyrate  09.038  98  99.5  98.3 – 99.9 
Ethyl butyrate  09.039  98  99.6  99.5 – 99.9 
Butyl butyrate  09.042  98  99.6  98.1 – 100 
Pentyl butyrate  09.044  98  99.6  99.1 – 100 
Hexyl butyrate  09.045  95  99.7  99.3 – 100 
Octyl butyrate  09.046  97  98.0  97.1 – 98.7 
Ethyl decanoate  09.059  98  99.5  99.1 – 99.9 
Ethyl hexanoate  09.060  98  99.6  99.2 – 99.9 
Propyl hexanoate  09.061  95  99.6  99.8 – 99.9 
Pentyl hexanoate  09.065  98  98.8  98.1 – 99.8 
Hexyl hexanoate  09.066  97  99.4  97.2 – 100 
Methyl hexanoate  09.069  95  99.1  95.6 – 100 
Ethyl formate  09.072  95  99.0  98.0 – 99.6 
Ethyl heptanoate  09.093  98  99.6  99.1 – 99.8 
Ethyl dodecanoate  09.099  98  99.5  98.0 – 99.9 
Ethyl tetradecanoate  09.104  98  99.7  99.5 – 100 
Ethyl nonanoate  09.107  98  98.5  98.0 – 99.6 
Ethyl octanoate  09.111  98  99.4  99.0 – 100 
Ethyl propionate  09.121  97  99.7  99.0 – 99.9 
Methyl propionate  09.134  95  97.8  96.2 – 99.2 
Ethyl valerate  09.147  98  99.0  98 – 99.6 
Butyl valerate  09.148  99  99.3  99.2 – 99.6 
Ethyl hex-3-enoate  09.191  95  97.1  95.2 – 98.6 
Ethyl oleate  09.192  99  76.1**  71.5 – 82.1 
Ethyl hexadecanoate  09.193  99  99.3  99.05 – 99.6 
Ethyl trans-2-butenoate  09.248  98  99.2  98.9 – 99.5 
Ethyl undecanoate  09.274  98  99.1  99.2 – 98.8 
Ethyl 2-methyl butyrate  09.409  95  99.8  99.3 – 100 
Ethyl isobutyrate  09.413  98  99.6  99.0 – 99.9 
Ethyl isovalerate  09.447  98  99.6  99.5 – 99.6 
Butyl isovalerate  09.449  97  98.3  97.3 – 99.7 
Methyl isovalerate  09.462  98  99.4  99.1 – 99.9 
Hexyl isobutyrate  09.478  98  99.5  99.1 – 100 
Methyl 2-methyl butyrate  09.483  92  99.8  95.6 – 99.7 
Pentyl isovalerate  09.499  98  99.1  98.5 – 99.7 
Hexyl 2-methyl butyrate  09.507  95  98.6  99.08 – 99.7 
Triethyl citrate  09.512  99  99.8  99.6 – 99.9 
Butyl 2-methyl butyrate  09.519  95  99.5  98.5 – 99.8 
Hexyl isovalerate  09.529  95  98.9  96.9 – 99.4 
Methyl 2-methylvalerate  09.549  98  99.6  99.6 
* Also contains palmitic and other fatty acids to 99%. Chemical group 1 (CG 1) for all animal species 
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**  Product is a mixture containing > 60 % ethyl oleate with secondary compounds: ethyl myristate, ethyl hexadecanoate, 
ethyl-9-hexadecanoate, ethyl n-heptadecanoate and ethyl linolate. 
Potential contaminants are considered as part of the product specification and are monitored as part of 
the  HACCP  procedure  applied  by  all  consortium  members.  The  parameters  considered  include 
residual solvents, heavy metals and other undesirable substances. 
2.2.  Stability  
With the exception of the compounds for which the shelf life is stated to be three (methyl propionate), 
four  (propanal)  and  six  months  (butanal,  pentanal  and  octanal),  the  minimum  shelf-life  for  80 
compounds  ranges  from  12  to  60  months,  when  stored  in  closed  containers  under  recommended 
conditions (in a cool and dry place). This assessment is made on the basis of compliance with the 
original specification after storage. 
Although no data is required for the stability of volatile additives in premixes and feed, use in water 
for drinking introduces other issues relating to product stability, such as degradation due to microbial 
activity.  
The FEEDAP Panel notes that 53 out of 85 compounds in CG 1 have low water solubility (Log Kow > 
2) which makes it difficult to assess the safety in water for drinking. As no data were provided on the 
short term stability of the additives in water for drinking the FEEDAP Panel is not in a position to 
comment on this route of administration. 
2.3.  Conditions of use 
The applicant proposes the use of the 85 additives in feed or water for drinking for all animal species 
without withdrawal. In each case the applicant proposes a normal use level in feed and a high use level 
of five times the normal level.  
-  a normal use level of 25 mg/kg and a high use level of 125 mg/kg for butyric acid 
-  a normal use level of 5 mg/kg and a high use level of 25 mg/kg for hexanoic acid, hexyl 
acetate, ethyl butyrate, ethyl heptanoate, ethyl 2-methyl butyrate, ethyl isovalerate 
-  a normal use level of 1 mg/kg and a high use level of 5 mg/kg for the remaining compounds 
No specific proposals are made for levels to be used in water for drinking.  
2.4.  Evaluation of the analytical methods by the  European Union Reference Laboratory 
(EURL) 
EFSA has verified the EURL report as it relates to the methods used for the control of the chemically 
defined  flavourings  from  Chemical  Group  01  -  Straight-chain  primary  aliphatic 
alcohols/aldehydes/acids, acetals and esters in animal feed. The Executive Summary of the EURL 
report can be found in the Appendix. 
3.  Safety  
3.1.  Safety for the target species 
The  assessment  of  safety  for  the  target  species  is  based  on  the  high  use  levels  proposed  by  the 
applicant (125 mg/kg complete feed for butyric acid, 25 mg/kg complete feed for hexanoic acid, hexyl 
acetate,  ethyl  butyrate,  ethyl  heptanoate,  ethyl-2-methyl  butyrate,  ethyl  isovalerate  and  5  mg/kg 
complete feed for the other additives). 
The safety of acetic acid and propionic acid has been recently assessed by the FEEDAP Panel (EFSA, 
2012c,d) and are currently authorised as technological feed additives without restrictions. The use Chemical group 1 (CG 1) for all animal species 
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levels of these compounds when used as preservatives are substantially higher than those proposed for 
use as flavourings. Therefore, the FEEDAP Panel considers that the use of these substances as sensory 
additives is considered safe for all animal species.  
Formic acid is presently authorised as a preservative without restriction but is currently subjected to 
re-evaluation.  Although  this  may  result  in  a  maximum  safe  level  being  proposed  this  limit  is 
anticipated to be substantially higher than the concentration proposed for use as sensory additive. A 
number of medium and long-chain fatty acids are also included in CG 1 (hexanoic acid, octanoic acid, 
decanoic  acid,  dodecanoic  acid,  tetradecanoic  acid,  hexadecanoic  acid  and  oleic  acid).  These 
compounds are abundant in the lipid fraction of feed and food, and are considered as nutrients.  
EFSA has previously delivered an opinion on decanol (EFSA, 2010). It was concluded in the draft 
assessment report (DAR) on the use of 1-decanol as a pesticide that “No acceptable daily intake (ADI) 
and no acute reference dose (ARfD) are allocated to 1-decanol and none are necessary, because of the 
toxicological profile of the substance.” The FEEDAP  Panel considers that this assessment is also 
relevant for the safety of the target species when decanol, dodecanol, decyl acetate and dodecyl acetate 
are  used  in  animal  feeds.  Based  on  these  considerations,  the  FEEDAP  Panel  considers  that  the 
compounds  listed  above  are  safe  for  all  target  species  when  used  at  the  levels  proposed  by  the 
applicant, and that no further assessment is necessary. At the use level proposed these alcohols are not 
considered of concern.  
For the remaining 71 compounds the first approach to the safety assessment for target species takes 
account of the applied use levels in animal feed relative to the maximum reported exposure of humans 
on the basis of the metabolic body weight. The data for human exposure in the EU (JECFA 1997, 
2009; EFSA, 2008) range between 0.15 and 28 000 µg/person per day corresponding to 0.007 to 1 300 
µg/kg
0.75  per  day.  Table  4  summarises  the  result  of  the  comparison  with  human  exposure  for 
representative target animals. The body weight of target animals is taken from the default values 
shown in Table 5. 
Table 4:  Comparison  of  exposure  of  humans  and  target  animals  to  the  flavourings  under 
application 
Flavouring 
Use level in 
feed (mg/kg) 
Human exposure* 
µg/mbw
** 
(kg
0.75)/day 
Target animal exposure  
µg/mbw (kg
0.75)/day 
      Salmon  Piglet  Dairy cow 
Butan-1-ol  5  88.2  118  526  777 
Hexan-1-ol  5  88.2  118  526  777 
Octan-1-ol  5  10.7  118  526  777 
Nonan-1-ol  5  0.4  118  526  777 
Heptan-1ol  5  0.5  118  526  777 
Pentan-1-ol  5  4.5  118  526  777 
Ethanol  5  21.4  118  526  777 
Acetaldehyde  5  511  118  526  777 
Propanal  5  1.5  118  526  777 
Butanal  5  1.2  118  526  777 
Pentanal  5  139  118  526  777 
Hexanal  5  36.2  118  526  777 
Octanal  5  7.9  118  526  777 
Decanal  5  13.4  118  526  777 
Dodecanal  5  2.4  118  526  777 
Nonanal  5  6  118  526  777 
Heptanal  5  9.3  118  526  777 
Undecanal  5  22.3  118  526  777 
1,1-Diethoxyethane  5  11.1  118  526  777 
Butyric acid  125  465  2 941  13 158  19 425 
Valeric acid  5  6.5  118  526  777 Chemical group 1 (CG 1) for all animal species 
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Heptanoic acid  5  7.9  118  526  777 
Nonanoic acid  5  2.9  118  526  777 
Ethyl acetate  25  1298  588  2 632  3 885 
Propyl acetate  5  7.4  118  526  777 
Butyl acetate  5  46.4  118  526  777 
Hexyl acetate  25  130  588  2 632  3 885 
Octyl acetate  5  3.3  118  526  777 
Nonyl acetate  5  0.3  118  526  777 
Heptyl acetate  5  2.2  118  526  777 
Methyl acetate  5  21.3  118  526  777 
Ethylacrylate  5  0.1  118  526  777 
Methyl butyrate  5  8.4  118  526  777 
Ethyl butyrate  25  1115  588  2632  3885 
Butyl butyrate  5  15.3  118  526  777 
Pentyl butyrate  5  17.6  118  526  777 
Hexyl butyrate  5  4.2  118  526  777 
Octyl butyrate  5  0.6  118  526  777 
Ethyl decanoate  5  8.3  118  526  777 
Ethyl hexanoate  5  102  118  526  777 
Propyl hexanoate  5  0.5  118  526  777 
Pentyl hexanoate  5  0.3  118  526  777 
Hexyl hexanoate  5  5.6  118  526  777 
Methyl hexanoate  5  10.9  118  526  777 
Ethyl formate  5  64.9  118  526  777 
Ethyl heptanoate  25  10.2  588  2 632  3 885 
Ethyl dodecanoate  5  11.1  118  526  777 
Ethyl tetradecanoate  5  11.6  118  526  777 
Ethyl nonanoate  5  6.5  118  526  777 
Ethyl octanoate  5  20.9  118  526  777 
Ethyl propionate  5  180.9  118  526  777 
Methyl propionate  5  0.4  118  526  777 
Ethyl valerate  5  9.3  118  526  777 
Butyl valerate  5  0.1  118  526  777 
Ethyl hex-3-enoate  5  0.1  118  526  777 
Ethyl hexadecanoate  5  4.1  118  526  777 
Ethyl trans-2-butenoate   5  0.5  118  526  777 
Ethyl undecanoate  5  1.4  118  526  777 
Ethyl 2-methyl butyrate  25  88.2  588  2 632  3 885 
Ethyl isobutyrate  5  29.7  118  526  777 
Ethyl isovalerate  25  30.2  588  2 632  3 885 
Butyl isovalerate  5  3.7  118  526  777 
Methyl isovalerate  5  0.3  118  526  777 
Hexyl isobutyrate  5  0.1  118  526  777 
Methyl 2-methyl butyrate  5  15.3  118  526  777 
Pentyl isovalerate   5  0.4  118  526  777 
Hexyl 2-methyl butyrate  5  0.2  118  526  777 
Triethyl citrate  5  135  118  526  777 
Butyl 2-methyl butyrate  5  1.0  118  526  777 
Hexyl isovalerate  5  0.09  118  526  777 
Methyl 2-methyl valerate  5  0.007  118  526  777 
* mbw = metabolic body weight (kg
0.75) for a 60 kg person = 21.6; 
** exposure based on EU intake figures as reported by JECFA. 
Only in the case of acetaldehyde is the exposure of the three major animal species listed in Table 4 
similar to or below that of humans. For the remaining compounds the proposed intake by the target 
animals greatly exceeds that of humans resulting from use in food. As a consequence, safety for the 
target species at the feed concentration applied cannot be derived from the risk assessment for food 
use. Chemical group 1 (CG 1) for all animal species 
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As an alternative the maximum feed concentration which can be considered as safe for the target 
animals can be derived from the lowest No Observed Adverse Effect Level (NOAEL) when suitable 
data is available.  
The FEEDAP Panel took a pragmatic approach to identify studies from which a NOAEL could be 
identified and used for group of compounds that share similarity in the chemical structure and in the 
metabolic pathways.  
Suitable studies for extrapolation of NOAEL's to compounds for which no toxicological information is 
available can be derived from: 
(i)  a study in rats dosed with 120 or 500 mg acetaldehyde/kg bw per day in drinking 
water for 11 weeks, resulting in a NOAEL of 120 mg/kg bw per day, which was 
based on fatty liver and associated inflammatory changes that were seen at the dose 
of 500 mg/kg bw per day (Matysiak-Budnik et al, 1996); 
(ii)  a 90 day study in rats with 0, 30, 125 or 500 mg/kg butanol per day, by gavage, 
resulting  in  a  NOAEL  of  125  mg/kg  bw  per  day,  based  on  neurotoxic  signs 
(hypoactivity and ataxia) and reduced hematocrit, erythrocyte count and hemoglobin 
content in females (SIDS n-butanol, 2001);  
(iii)  a developmental toxicity study in rats dosed by gavage with octanol at 0, 130, 650, 
975 and 1300 mg/kg bw per day from day 6 to 15 days post coitus, resulting in a 
NOAEL of 130 mg/kg bw per day, based on signs of maternal toxicity (unsteady 
gait, piloerection and decrease in feed consumption and body weight gain) (Hellwig 
and Jäckh, 1997).  
From these studies a group NOAEL of 120 mg/kg bw was derived which is suitable for extrapolation 
to  the  following  compounds:  acetaldehyde,  propanal,  1,1-diethoxyethane,  butan-1-ol,  hexan-1-ol, 
heptan-1-ol,  butanal,  pentanal,  hexanal,  octanal,  decanal,  dodecanal,  nonanal,  heptanal,  undecanal, 
butyric acid, valeric acid, heptanoic acid, butyl acetate, methyl butyrate, ethyl butyrate, butyl butyrate, 
pentyl butyrate, hexyl butyrate, octyl butyrate, propyl hexanoate, pentyl hexanoate, hexyl hexanoate, 
methyl hexanoate, ethyl heptanoate, ethyl valerate, butyl valerate, octan-1-ol, nonan-1-ol, nonanoic 
acid, octyl acetate, nonyl acetate, ethyl octanoate and ethyl nonanoate.  
Applying a safety factor of 100 (for interspecies and intraspecies variability) to this value, following 
the EFSA Guidance for sensory additives (EFSA, 2012a),
12 and an additional factor of two due to the 
extrapolation of the study to different compounds for which no study was provided, the maximum safe 
feed intake and thus the maximum safe feed concentration for the different target species was derived 
and is shown in Table 5. No additional factor was used to compensate for the short duration of the 
studies as it was not anticipated that longer exposure would result in substantially lower NOAELs for 
the toxicological endpoints under consideration. 
                                                       
12 Available online: http://www.efsa.europa.eu/en/efsajournal/doc/2534.pdf Chemical group 1 (CG 1) for all animal species 
 
EFSA Journal 2013;11(4):3169  24 
Table 5:  Derived  maximum  safe  concentration  in  feed  for  different  target  animals  for  the 
compounds belonging to CG 1 (see list above) 
Target animal  Default values  Maximum safe intake/feed 
concentration 
  Body weight 
(kg) 
Feed intake 
(g/d) 
Intake  
(mg/d) 
Concentration 
(mg/kg feed) 
Salmonids  2  40  1  30 
Veal calves (milk replacer)   100  2000  60  30 
Cattle for fattening   400  8000  240  30 
Pigs for fattening   100  3000  60  20 
Sows   200  6000  120  20 
Dairy Cows   650  20000  390  20 
Turkeys for fattening   12  400  7  18 
Piglets   20  1000  12  12 
Chickens for fattening   2  120  1  10 
Laying hens   2  120  1  10 
Dogs  15  250  9  36 
Cats  3  60  2  30 
The FEEDAP Panel considered the NOAEL for methanol (500 mg/kg bw per day) derived from a 
study in rats (30 rats of each sex per dose were administered, orally by gavage, with methanol at doses 
of 0, 100, 500, or 2 500 mg/kg bw per day, for 90 days). Elevated serum levels of alkaline phosphatase 
and  alanine  transaminase  and  increased,  although  not  statistically  significant,  liver  weights  were 
observed in both sexes at 2 500 mg/kg bw per day, which despite an absence of liver histopathology, 
may be early indicators of liver toxicity. Decreased brain weight was also noted in both sexes at this 
dose level. The NOAEL of 500 mg/kg bw per day from this study (EFSA, 2011a; IRIS, 1993), was 
suitable for deriving a maximum feed concentration for methyl acetate and methyl propionate. 
Applying a safety factor of 100 (for interspecies and intraspecies variability) to this value, following 
the EFSA Guidance for sensory additives (EFSA, 2012a), and an additional factor of two due to the 
extrapolation of the results of the study to compounds for which no study was provided, the maximum 
safe feed intake and thus the maximum safe feed concentration for the different target species was 
derived and is shown in Table 6. No additional factor was used to compensate for the short duration of 
the studies as it was not anticipated that longer exposure would result in substantially lower NOAELs 
for the toxicological endpoints under consideration. 
Table 6:  Derived  maximum  safe  concentration  in  feed  for  different  target  animals  for  2 
compounds belonging to CG 1 (methyl acetate and methyl propionate) 
Target animal  Default values  Maximum safe intake/feed 
concentration 
  Body weight 
(kg) 
Feed intake 
(g/d) 
Intake  
(mg/d) 
Concentration 
(mg/kg feed) 
Salmonids  2  40  5  125 
Veal calves (milk replacer)   100  2 000  250  125 
Cattle for fattening   400  8 000  1 000  125 
Pigs for fattening   100  3 000  250  83 
Sows   200  6 000  500  83 
Dairy Cows   650  20 000  1 625  81 
Turkeys for fattening   12  400  30  75 
Piglets   20  1 000  50  50 
Chickens for fattening   2  120  5  42 
Laying hens   2  120  5  42 
Dogs  15  250  38  150 
Cats  3  60  8  125 Chemical group 1 (CG 1) for all animal species 
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The FEEDAP Panel considered the NOAEL for ethyl acetate (900 mg/kg bw per day) derived from a 
90-day  study  in  rats  administered,  via  gavage  doses  of  300,  900,  or  3 600  mg/kg  bw  per  day,  . 
Decreased  body  weight  gain  and  reduced  food  consumption,  salivation,  irregular  breathing,  and 
lethargy were observed at notably increased frequency in the high dose male and female animals when 
compared to control animals. Moist rales and vocalization were also observed at increased frequency 
in males receiving the high dose of 3 600 mg/kg bw per day.
 13 The NOAEL of 900 mg/kg bw per day 
was considered suitable to derive a maximum feed concentration for ethyl acetate, propyl acetate, 
hexyl acetate and heptyl acetate. Applying a safety factor of 100 (for interspecies and intraspecies 
variability) to this value, following the EFSA Guidance for sensory additives (EFSA, 2012a), and an 
additional factor of two due to the use of the extrapolation of the results of the study to compounds for 
which  no  study  was  provided,  the  maximum  safe  feed  intake  and  thus  the  maximum  safe  feed 
concentration for the different target species was derived and is shown in Table 7. No additional factor 
was used to compensate for the short duration of the studies as it was not anticipated that longer 
exposure  would  result  in  substantially  lower  NOAELs  for  the  toxicological  endpoints  under 
consideration, 
Table 7:  Derived maximum safe concentration in feed for different target animals for 4 compounds 
belonging to CG 1 (ethyl acetate, propyl acetate, hexyl acetate and heptyl acetate) 
Target animal  Default values  Maximum safe intake/feed 
concentration 
  Body weight 
(kg) 
Feed intake 
(g/d) 
Intake  
(mg/d) 
Concentration 
(mg/kg feed) 
Salmonids  2  40  9  225 
Veal calves (milk replacer)   100  2 000  450  225 
Cattle for fattening   400  8 000  1 800  225 
Pigs for fattening   100  3 000  450  150 
Sows   200  6 000  900  150 
Dairy Cows   650  20 000  2 925  146 
Turkeys for fattening   12  400  54  135 
Piglets   20  1 000  90  90 
Chickens for fattening   2  120  9  75 
Laying hens   2  120  9  75 
Dogs  15  250  68  270 
Cats  3  60  14  225 
The FEEDAP Panel considered the NOAEL for pentan-1-ol of 1 000 mg/kg bw per day derived from 
a 90-day study in rats administered by gavage, 0, 50, 150 or 1 000 mg/kg bw per day, that showed no 
signs  of  toxicity  (Butterworth  et  al,  1978).  Applying  a  safety  factor  of  100  (for  interspecies  and 
intraspecies variability) to this value, following the EFSA Guidance for sensory additives (EFSA, 
2012a) the maximum safe feed concentration for the different target species was derived and is shown 
in Table 8. 
                                                       
13 Technical dossier/Supplementary information/ March 2012. Chemical group 1 (CG 1) for all animal species 
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Table 8:  Derived maximum safe concentration in feed for different target animals for pentanol  
Target animal  Default settings  Maximum safe intake/feed 
concentration 
  Body weight 
(kg) 
Feed intake 
(g/d) 
Intake  
(mg/d) 
Concentration 
(mg/kg feed) 
Salmonids  2  40  20  500 
Veal calves (milk replacer)   100  2 000  1 000  500 
Cattle for fattening   400  8 000  4 000  500 
Pigs for fattening   100  3 000  1 000  333 
Sows   200  6 000  2 000  333 
Dairy Cows   650  20 000  6 500  325 
Turkeys for fattening   12  400  120  300 
Piglets   20  1 000  200  200 
Chickens for fattening   2  120  20  167 
Laying hens   2  120  20  167 
Dogs  15  250  150  600 
Cats  3  60  30  500 
The FEEDAP Panel considered the NOAEL for ethanol of 1730 mg/kg bw per day derived from a 
study in rats dosed with 0, 5, 10, or 20 mL/kg of a mixture of water containing 16.25% (173 g/kg) 
ethanol for 90 days by gavage (increased kidney weight and renal tubular epithelial hyperplasia in 
males were observed at 20 mL/kg)
14 as suitable to derive a maximum feed concentration for ethanol, 
ethyl  formate,  ethyl  propionate,  ethyl  hexanoate,  ethyl  decanoate,  ethyl  dodecanoate,  ethyl 
tetradecanoate, ethyl hexadecanoate, ethyl undecanoate and triethyl citrate. Applying a safety factor of 
100 (for interspecies and intraspecies variability) to this value, following the EFSA Guidance for 
sensory additives (EFSA, 2012a), and an additional factor of two due to the use of the extrapolation of 
the results of the study to many different compounds for which no study was provided, the maximum 
safe feed intake and thus the maximum safe feed concentration for the different target species was 
derived and is shown in Table 9. No additional factor was used to compensate for the short duration of 
the studies as it was not anticipated that longer exposure would result in substantially lower NOAELs 
for the toxicological endpoints under consideration, 
Table 9:  Derived  maximum  safe  concentration  in  feed  for  different  target  animals  for  10 
compounds belonging to CG 1 (see the list in the paragraph above) 
Target animal  Default values  Maximum safe intake/feed 
concentration 
  Body weight 
(kg) 
Feed intake 
(g/d) 
Intake  
(mg/d) 
Concentration 
(mg/kg feed) 
Salmonids  2  40  17  433 
Veal calves (milk replacer)   100  2 000  865  433 
Cattle for fattening   400  8 000  3 460  433 
Pigs for fattening   100  3 000  865  288 
Sows   200  6 000  1 730  288 
Dairy Cows   650  20 000  5 623  281 
Turkeys for fattening   12  400  104  260 
Piglets   20  1 000  173  173 
Chickens for fattening   2  120  17  144 
Laying hens   2  120  17  144 
Dogs  15  250  130  519 
Cats  3  60  26  433 
                                                       
14   Technical dossier/Supplementary information March 2012.. Chemical group 1 (CG 1) for all animal species 
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No applicable toxicological data are available for the compounds: ethylacrylate, ethyl hex-3-enoate, 
ethyl  trans-2-butenoate,  ethyl  isobutyrate,  ethyl  isovalerate,  butyl  isovalerate,  methyl  isovalerate, 
hexyl  isobutyrate,  methyl  2-methyl  butyrate,  pentyl  isovalerate,  butyl  2-methyl  butyrate,  hexyl 
isovalerate, ethyl 2-methyl butyrate, hexyl 2-methyl butyrate and methyl 2-methyl valerate. For these 
Cramer Class I compounds the threshold of toxicological concern (TTC) approach was adopted to 
derive the maximum safe feed concentration. The calculated safe use levels for these compounds are 
1.5 mg/kg complete feed for cattle, salmonids and non food-producing animals and 1 mg/kg complete 
feed for pigs and poultry (EFSA, 2012a).
15  
3.1.2.  Conclusions on the safety for target species  
Acetic acid, propionic acid and the medium and long-chain fatty acids included in CG 1 hexanoic acid, 
octanoic  acid,  decanoic  acid,  dodecanoic  acid,  tetradecanoic  acid,  hexadecanoic  acid,  oleic  acid 
decanol, dodecanol, decyl acetate and dodecyl acetate are considered to be safe for all animal species 
at the use levels proposed.  
Formic acid is presently authorised as a preservative without restriction but is currently subjected to 
re-evaluation. As long as the maximum safe level of the use of formic acid as a preservative in feed is 
determined to be higher than that proposed by the applicant for use as a feed flavouring, the latter 
application is not anticipated to carry an additional risk. 
The following substances are considered: 
-  safe for all animal species at  25 mg/kg complete feed with a margin of safety between 2 and 
6: ethyl acetate and hexyl acetate 
-  safe for all animal species at 5 mg/kg complete feed with a margin of safety between 1 and 
120:  butan-1-ol,  hexan-1-ol,  octan-1-ol,  nonan-1-ol,  heptan-1ol,  pentan-1-ol,  ethanol, 
acetaldehyde,  propanal,  butanal,  pentanal,  hexanal,  octanal,  decanal,  dodecanal,  nonanal, 
heptanal, undecanal, 1,1-diethoxyethane, butyric acid, valeric acid, heptanoic acid, nonanoic 
acid, propyl acetate, butyl acetate, octyl acetate, nonyl acetate, heptyl acetate, methyl acetate, 
methyl butyrate, ethyl butyrate, butyl butyrate, pentyl butyrate, hexyl butyrate, octyl butyrate, 
ethyl  decanoate,  ethyl  hexanoate,  propyl  hexanoate,  pentyl  hexanoate,  hexyl  hexanoate, 
methyl hexanoate, ethyl formate, ethyl heptanoate, ethyl dodecanoate, ethyl tetradecanoate, 
ethyl nonanoate, ethyl octanoate, ethyl propionate, methyl propionate, ethyl  valerate, butyl 
valerate, ethyl hexadecanoate, ethyl undecanoate and triethyl citrate. 
-  safe at 1 mg/kg complete feed for pigs and poultry and 1.5 mg/kg complete feed for all other 
species:  ethylacrylate,  ethyl  hex-3-enoate,  ethyl  trans-2-butenoate,  ethyl  isobutyrate,  ethyl 
isovalerate, butyl isovalerate, methyl isovalerate, hexyl isobutyrate, methyl 2-methyl butyrate, 
pentyl isovalerate, butyl 2-methyl butyrate, hexyl isovalerate, ethyl 2-methyl butyrate, hexyl 
2-methyl butyrate and methyl 2-methylvalerate. 
If CG 1 flavourings were to be added to water for drinking the total dose from water and feed should 
not exceed that considered safe when given in feed alone. Consequently, the concentrations used when 
substances are administered in water for drinking should be proportionally reduced. The exact ratio for 
inclusion when used in both feed and water for drinking is beyond the scope of data available to the 
FEEDAP Panel. 
3.2.  Safety for the consumer 
The  safety  for  the  consumer  of  all  85  CG  1 compounds used  as  food  flavours has already  been 
assessed by JECFA (1997, 1999a,b, 2002, 2005 and 2009) and EFSA (2004, 2008a,b,c, 2010a,b,c, 
2011 and 2012b,c,d,e). Acceptable Daily Intake (ADI) values were  proposed by JECFA for ethyl 
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acetate (25 mg/kg bw; JECFA, 1997), ethyl butyrate (15 mg/kg bw; JECFA, 1997),  ethyl heptanoate 
(2.5 mg/kg bw; JECFA, 1997), ethyl nonanoate (2.5 mg/kg bw; JECFA, 1997), ethyl dodecanoate (1 
mg/kg bw; JECFA, 1997) and triethyl citrate (20 mg/kg bw; JECFA, 1999b) and group ADIs have 
been suggested for octanal, nonanal (0.1 mg/kg bw; JECFA, 1999a) and formic acid (0.3 mg/kg bw, 
JECFA,  1999a)  and  ethyl  formate  (3  mg/kg  bw;  JECFA,  1997).  All  compounds  are  currently 
authorised in the EU as food flavourings without restrictions. 
As the intake of most of these compounds by target animals exceeds that of humans resulting from use 
in food, the metabolic fate and potential transfer of significant amounts of residues in edible tissues 
and products has to be considered.  
Straight-chain primary aliphatic alcohols/aldehydes/acids, acetals and esters with esters containing 
saturated  alcohols  and  acetals  containing  saturated  aldehydes  are  rapidly  absorbed,  distributed, 
metabolised and excreted (JECFA, 1999b; EFSA, 2008b, 2010b).  
The biotransformation of esters of straight-chain alcohols and linear aliphatic acids has been described 
by JECFA (JECFA, 1999b). The probable metabolic reactions involved in the biotransformation of 
short and medium-length linear aliphatic alcohols, aldehydes, carboxylic acids and esters of linear 
carboxylic  acids  and  linear  alcohols  are  (EFSA,  2008b,  2010b):  (i)  ester  hydrolysis,  via 
carboxylesterases found in most tissues throughout the body of almost all animal species, the most 
important of which are the beta-esterases (Heymann, 1980; Anders, 1989); (ii) oxidation of alcohols 
and  aldehydes  to  acids,  by  high  capacity  NAD+/NADP-dependent  enzymes  (Feron  et  al.,  1991; 
Parkinson,  1996;  Voet  and  Voet,  1990);  (iii)  reduction  of  aldehydes  to  alcohols  by  NAD(P)H-
dependent reductases; (iv) conjugation with glucuronide or sulphate,  a minor pathway accounting for 
up to 10 % of the dose for linear aliphatic alcohols with a chain of about 6 to 8 carbon atoms and even 
less for linear alcohols with shorter length; (v) beta-oxidation of linear carboxylic acids is a major 
route which produces acetyl coenzyme A as a result of sequential removal of two-carbon units from 
carboxylic  acid;  (vi)  omega-oxidation  of  carboxylic  acid  (medium-  and  long-chain  fatty  acids), 
occurring when the capacity for beta-oxidation is exceeded.  
Odd numbered straight chain fatty acids are cleaved by beta-oxidation to yield propionyl-CoA, which 
is further metabolised via methylmalonyl CoA to succinyl CoA, an intermediate of the tricarboxylic 
acid cycle, which is finally converted to CO2. 
Carboxylesterase activity also plays a significant role in detoxification processes in fish (Di Giulio and 
Hinton, 2008; Tocher, 2003) as well as in birds (Beasley, 1999). The occurrence of beta-oxidation has 
been reported in fish (Crockett and Sidell, 1993) and beta-oxidation and conjugation with glucuronic 
acid  has  been  documented  in  birds  (Pan  and  Fouts,  1978;  Sanz,  2000).  Therefore  in  addition  to 
mammals, fish and birds can also be assumed to have the ability to safely metabolize and excrete the 
flavouring substances from CG 1.  
3.2.1.  Conclusions on the safety for the consumer  
Straight-chain primary aliphatic alcohols/aldehydes/acids, acetals and esters with esters containing 
saturated  alcohols  and  acetals  containing  saturated  aldehydes  are  rapidly  absorbed,  distributed, 
metabolised and excreted. Mammals, birds and fish share a similar metabolic capacity to handle these 
compounds. Consequently, no safety concern would arise for the consumer from the use of these 
compounds up to the highest safe level in feeds.  
3.3.  Safety for the user 
No experimental data was provided on the safety for the user. In the material safety data sheets
16  
hazards for skin and eye contact and respiratory exposure are recognised for 30 out of the  85 
compounds  and fifty compounds  are classified as irritating to eyes and/or skin. A total of 28 
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compounds are identified as „irritating to the respiratory system‟, and ten are considered harmful by 
inhalation. Five substances may cause skin dryness or cracking. For the remaining substances, no 
hazards are identified, probably because the substances have not yet been tested.  
The FEEDAP Panel considers it prudent to treat all compounds under assessment as irritants to skin, 
eyes and respiratory tract, and as skin sensitizers. 
3.4.  Safety for the environment 
The compounds considered to be safe for the target species are extensively metabolised by the target 
species and excreted as innocuous metabolites and carbon dioxide. Therefore no risk for the safety for 
the environment is foreseen.  
4.  Efficacy 
Since all 85 compounds are used in food as flavourings, and their function in feed is essentially the 
same as that in food no further demonstration of efficacy is necessary. 
CONCLUSIONS  
The FEEDAP Panel was unable to perform an assessment of ethyl oleate because of its insufficient 
purity. 
The following compounds are considered to be safe for all animal species at the use level proposed for 
feed flavourings: formic acid, acetic acid,propionic acid, octanoic acid, decanoic acid, dodecanoic 
acid, tetradecanoic acid, hexadecanoic acid, oleic acid, decanol, dodecanol, decyl acetate and dodecyl 
acetate.  
The following substances are considered safe: 
-  for all animal species at  25 mg/kg complete feed with a margin of safety between 2 and 6: 
ethyl acetate and hexyl acetate;  
-  for all animal species at 5 mg/kg complete feed with a margin of safety between 1 and 120: 
butan-1-ol, hexan-1-ol, octan-1-ol, nonan-1-ol, heptan-1ol, pentan-1-ol, ethanol, acetaldehyde, 
propanal,  butanal,  pentanal,  hexanal,  octanal,  decanal,  dodecanal,  nonanal,  heptanal, 
undecanal,  1,1-diethoxyethane,  butyric  acid,  valeric  acid,  heptanoic  acid,  nonanoic  acid, 
propyl  acetate,  butyl  acetate,  octyl  acetate,  nonyl  acetate,  heptyl  acetate,  methyl  acetate, 
methyl butyrate, ethyl butyrate, butyl butyrate, pentyl butyrate, hexyl butyrate, octyl butyrate, 
ethyl  decanoate,  ethyl  hexanoate,  propyl  hexanoate,  pentyl  hexanoate,  hexyl  hexanoate, 
methyl hexanoate, ethyl formate, ethyl heptanoate, ethyl dodecanoate, ethyl tetradecanoate, 
ethyl nonanoate, ethyl octanoate, ethyl propionate, methyl propionate, ethyl valerate, butyl 
valerate, ethyl hexadecanoate, ethyl undecanoate and triethyl citrate. 
-  for pigs and poultry at 1 mg/kg complete feed and for all other species at 1.5 mg/kg complete 
feed:  ethylacrylate,  ethyl  hex-3-enoate,  ethyl  trans-2-butenoate,  ethyl  isobutyrate,  ethyl 
isovalerate, butyl isovalerate, methyl isovalerate, hexyl isobutyrate, methyl 2-methyl butyrate, 
pentyl isovalerate, butyl 2-methyl butyrate, hexyl isovalerate, ethyl 2-methyl butyrate, hexyl 
2-methyl butyrate and methyl 2-methylvalerate. 
If CG 1 flavourings were to be added to water for drinking the total dose from water and feed should 
not exceed that considered safe when given in feed alone. Consequently, the concentrations used when 
substances are administered in water for drinking should be proportionally reduced. The exact ratio for 
inclusion when used in both feed and water for drinking is beyond the scope of data available to the 
FEEDAP Panel. Chemical group 1 (CG 1) for all animal species 
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No safety concern would arise for the consumer from the use of compounds belonging to CG 1 up to 
the highest safe level in feedingstuffs for all animal species.  
The FEEDAP Panel considers it prudent to treat all compounds under assessment as irritants to skin, 
eyes and respiratory tract and as skin sensitizers. 
The compounds considered to be safe for the target species are extensively metabolised by the target 
species  and  excreted  as  innocuous  metabolites  and  carbon  dioxide.  Therefore,  the  use  of  these 
substances as flavourings in animal feed is of no concern for the environment. 
Since all 85 CG 1 compounds are used in food as flavourings, and their function in feed is essentially 
the same as that in food, no further demonstration of efficacy is necessary. 
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APPENDIX  
Executive Summary of the Evaluation Report of the European Union Reference Laboratory for 
Feed  Additives  on  the  Method(s)  of  Analysis  for  Chemical  Group  CDG  01  Straight-chain 
primary aliphatic alcohols/aldehydes/acids, acetals and esters for all animal species.
 17 
The  Chemically  Defined  Flavourings  -  Group  01  (CDG01,  Straight-chain  primary  aliphatic 
alcohols/aldehydes/acids, acetals and esters with esters containing saturated alcohols and acetals 
containing saturated aldehydes), in this application comprises 86 substances, for which authorisation 
as feed additives is sought under the category "sensory additives", functional group 2(b) "flavouring 
compounds", according to the classification system of Annex I of Regulation (EC) No 1831/2003. 
In the current application submitted according to Article 4(1) and Article 10 (2) of Regulation (EC) No 
1831/2003, the authorisation for all species is requested. The flavouring compounds of interest have a 
purity ranging from 92% to 99.5% (80% for Hexadecanoic acid).  
Mixtures of flavouring compounds are intended to be incorporated only into feedingstuffs or drinking 
water.  The  Applicant  suggested  no  minimum  or  maximum  levels  for  the  different  flavouring 
compounds in feedingstuffs.  
For  the  identification  of  volatile  chemically  defined  flavouring  compounds  CDG01  in  the  feed 
additive, the Applicant submitted a qualitative multi-analyte gas-chromatography mass-spectrometry 
(GC-MS) method, using Retention Time Locking (RTL), which allows a close match of retention 
times on GC-MS. By making an adjustment to the inlet pressure, the retention times can be closely 
matched to those of a reference chromatogram. It is then possible to screen samples for the presence of 
target compounds  using  a  mass  spectral  database  of  RTL  spectra. The  Applicant  maintained two 
FLAVOR2 databases/libraries (for retention times and for MS spectra) containing data for more than 
409 flavouring compounds. These libraries were provided to the CRL. The Applicant provided the 
typical chromatogram for the CDG01 of interest.  
In order to demonstrate the transferability of the proposed analytical method (relevant for the method 
verification), the Applicant prepared a model mixture of flavouring compounds on a solid carrier to be 
identified by two independent expert laboratories. This mixture contained twenty chemically defined 
flavourings  belonging  to  twenty  different  chemical  groups  to  represent  the  whole  spectrum  of 
compounds in use as feed flavourings with respect to their volatility and polarity. Both laboratories 
properly  identified  all  the  flavouring  compounds  in  all  the  formulations.  Since  the  substances  of 
CDG01  are  within  the  volatility  and  polarity  range  of  the  model  mixture  tested,  the  Applicant 
concluded that the proposed analytical method is suitable to determine qualitatively the presence of the 
substances from CDG01 in the mixture of flavouring compounds. 
Based on the satisfactory experimental evidence provided, the CRL recommends for official control 
for  the  qualitative  identification  in  the  feed  additive  of  the  individual  (or  mixture  of)  flavouring 
compounds of interest (*) the GC-MS-RTL (Agilent specific) method submitted by the Applicant.  
As  no  experimental  data  were  provided  by  the  Applicant  for  the  identification  of  the  active 
substance(s) in feedingstuffs and water, no methods could be evaluated. Therefore the CRL is unable 
to recommend a method for the official control to identify the active substance(s) of interest (*) in 
feedingstuffs or water.  
Further  testing  or  validation  of  the  methods to  be performed  through  the consortium  of  National 
Reference Laboratories as specified by article 10 (Commission Regulation (EC) No 378/2005) is not 
considered necessary. 
                                                       
17   The full report is available on the EURL website: http://irmm.jrc.ec.europa.eu/SiteCollectionDocuments/FinRep-FAD-
2010-0015.pdf  Chemical group 1 (CG 1) for all animal species 
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LIST OF ABBREVIATIONS 
ADI  acceptable daily intake 
ARfD  Acute Reference Dose 
AFC  EFSA Scientific Panel on Food Additives, Flavourings, Processing Aids and Materials 
in Contact with Food 
ANS  EFSA Scientific Panel on Additives and Nutrient Sources added to Food 
bw  Body weight 
CAS  Chemical Abstracts Service 
CEF  EFSA  Scientific  Panel  on  Food  Contact  Materials,  Enzymes,  Flavourings  and 
Processing Aids 
CD  Commission Decision 
CG  Chemical Group 
CDG  Chemically Defined Group 
EC  European Commission 
EFSA  European Food Safety Authority 
EU  European Union 
EURL  European Union Reference Laboratory 
FAO  Food Agricultural Organisation 
FEEDAP  EFSA Scientific Panel on Additives and Products or Substances used in Animal Feed 
FFAC  Feed Flavourings authorisation Consortium of FEFANA (EU Association of Specialty 
Feed Ingredients and their Mixtures) 
FGE  Food Group Evaluation 
FLAVIS  The EU Flavour Information System 
FL-No.  FLAVIS number 
GC – MS   Gas Chromatography – Mass Spectrometry 
HACCP  Hazard Analysis and Critical Control Points 
JECFA  The Joint FAO/WHO Expert Committee on Food Additives 
Koc  Organic carbon sorption constant 
LOAEL  Low-Observed-Adverse-Effect-Level 
Log Kow  Logarithm of octanol-water partition coefficient 
MRL  Maximum Residue Limit 
MSDI  Maximised Survey-derived Daily Intake 
mbw  Metabolic body weight 
MW  Molecular weight 
NOAEL  No Observed Adverse Effect Level 
SC  Secondary Component 
SF  Safety Factor 
TTC  Threshold of Toxicological Concern 
WHO  World Health Organisation 
 